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Currently, the use of work holding devices such 
as clamps greatly affects the productivity and 
economy of a large number of processed 
workpieces. This device reduces the production 
cost and ensures interchangeability of machined 
work pieces. In fixture design for the 
manufacturing of part, there are various 
challenges and serious problems in industry. 
Precision is one of the most important issues in 
the machining process and main cause for 
rejection is the part static deformation and 
dynamic vibration. And also hectic to worker for 
job mounting, and perpendicular error of drill 
with vertical axis, which influence the efficiency 
and quality of fixture design. For accuracy of 
drill at specific point the job is to be fixed 
properly. In order to mount job accurately 
hydraulic clamps are used which results in 
perpendicular accuracy of drill with vertical axis 
is up to 20 microns. 
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In the field of fixturing, research has 
focused so far on either flexibility/ reconfigurability 
with movable clamps. The fixture is a special tool 
for holding a work piece in proper position during 
manufacturing operation [1]. In order to position and 
fix the workpiece for machining, inspection, 
assembly and other operation fixtures are used. This 
can not only increase productivity but also reduce 
operating time [2]. Because of its characteristics and 
advantages, fixtures are widely used in actual 
industrial production. A fixture comprises of a set of 
locators and clamps. Locators are used to determine 
the position and orientation of a work piece and 
clamp applies clamping force to firmly press the 
workpiece on the locators [3, 4]. Clamping must be 
properly planned during the design stage of the 
machining fixture. More knowledge is required 
while designing a fixture which is highly complex. 
It plays an important role at the setup planning phase 
[5]. The correct fixture design is essential to improve 
the accuracy of the processed parts, the surface 
finish and the product quality in terms of precision 
[6]. In the existing design, the installation of the 
fixture is done manually. Therefore, the purpose of 
this research is to replace the existing fixture with a 
hydraulic fixture to save the time of parts loading 
and unloading [7]. Hydraulic fixtures provide 
manufacturers with greater flexibility in holding 
force and optimize the design of machine operations 
and process functions. 
 
STATEMENT OF PROBLEM 
 
To increase the productivity by reducing 
time of loading and unloading of component and 
provide flexibility in holding forces, also optimize 
design for machine operation as well as process 
function ability. So, to obtain this a current research 
is focused on “Design and Manufacturing of 




The proposed methodology for fixture 
design includes two stages. The first stage represents 
the knowledge of the object, such as the geometry of 
the part, the machining process, the function and the 
detailed fixture design and fixture resources. The 
second stage describes the reasoning process (design 
and interpretation rules) required to obtain the first 
solution of the machining fixture. The component is 
used for current research is DIFFERENTIAL 
HOUSING with application in auto with material as 
a cast iron. The drilling operations to be performed 
on component, using designed fixture set up. Two 
Number of drills are to be drilled on a component. 
Fig.1 represents 3Dview of raw component before 
machining whereas Fig.2 as a finished component. 
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Figure 1: 3D View of Raw Component.                                   Figure 2: 3D View of Finished Component 
 
 




28 Page 26-30 © MAT Journals 2020. All Rights Reserved 
 









DESIGN OF FIXTURE 
Bottom Plate (Base Plate) 
 
Material used for this is mild steel. 
Structure of base plate is rectangular type having 
size 950 X 370mm.It is rigid and it can withstand for 
higher vibrations. This base plate is machined on 
knee type milling machine. It has fifteen counter 
bored holes of dia. 19mm with height of 20mm. 
There are two holes of 12mm & six holes of 
10.20mm for locating tailstock height block at one 
end of bottom plate. There are two holes 12mm, six 
holes of 10.20mm & two holes of 14 mm for locating 
headstock height block. For locating two true pin 
two separate holes of 24mm are provided which fix 
the position of bottom plate with table.
  
 





Cylindrical part which is located in middle 
of component to support it in vertical direction. 
Locator restricts movement of workpiece in 
horizontal direction. It is made from mild Steel. C 
clamp is used at the top to fix vertical movement 




Location pin is used to fix position of 
resting plate on which component is placed.  
 
Location Pin Liner 
 
Location pin liner is used to fix position of 




Component shall be rested on suitable 





Resting plate is used to mount component. 
Resting plate is provided with locator, location pin 
and C clamp in order to mount component properly.  
CLAMPING ELEMENTS 
 
Component is going to be clamp above the 
resting face. Cylinder and piston are fixed below 
fixture plate. Clamp rod is fixed in piston which 
moves as piston moves forward and backward 
position. Locator is also provided which has same 
diameter as diameter of component. Clamp rod is 
surrounded by locator which helps to fix the position 
of component while drilling is going on. Locator 
restricts horizontal movement of component. At the 
top c clamp is provided which restrict vertical 
movement of component.  
While loading the component piston moves 
forward which ultimately moves clamp rod in 
forward position. Now the gap is formed at top face 
of component and head of clamp rod, due to less 
diameter of clamp rod than component, c clamp is 
inserted and piston moves to backward position. 
Thus, component is fixed for drilling operation. 
 
HYDRAULIC ELEMENTS 
C02C 7625 Piston 
 
It is that the moving component that's 
covered by a cylinder and is created gas-tight by 
piston rings the most function of the piston is to 
separate the pressure zone within the barrel. The 
piston is machined with grooves to assemble or 
metal seals and bearing components. These seals 
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will be single-acting or double-acting. The pressure 
difference between the 2 sides of the piston causes 
the cylinder to increase and retract. The piston is 
connected to the connecting rod by threads, bolts or 
nuts to transmit linear motion. 
 
C02C 7625 Cylinder 
 
this can be a manifold mounting cylinder 
with compact design. it's an area saving & easy 
mounting with male & female threaded piston ends. 
These cylinders are supplied with universal 
mounting. These cylinders are threaded directly into 
manifold, clamping, pushing, pulling, ejection & 
reverting operations. It is employed in the range of 
19 (Pushing force) 14 KN (Pulling force). 
Piping 
 
Pipes which are accustomed transmit 
hydraulic oil having diameter of 8mm and 10mm. 




After manufacturing each part and 
collecting standard components assembly is done. 
The manufacturing is on the basis of the dimensions 
of assembly design. The assembly manufacturing is 
such that all component work smoothly. Fig.5 and 








Hydraulic electrical converter is employed 
with a tank capacity of 30 Litres. Hydraulic ram is 
employed with output of 1.8 LPM. Pump is driven 
by 3 phase, hp motor to form flow. The motor is 
controlled by a pressure switch, which is able to 
close when a pre-set pressure has been reached 
within the system and shut it off. If pressure within 
the system is fall below level of the pressure switch, 
it'll reopen and re-start the electrical motor to 
replenish system pressure. Directional control valve 
is one in all the foremost fundamental parts in 
hydraulic circuit. Here double solenoid, spring 
centred and centre open type D.C. valve is 
employed. The valve is controlled by an electrical 
current through a solenoid. At centre position 
pressure line is connected to tank line and motor is 
uploaded. Due to this one can connect or disconnect 
quick disconnect coupling at centre position. 
Cylinders are linear actuation devices that are 
typically wont to keep a piece stationary or move 
work piece into position. They supply axial 
clamping force proportional to the hydraulic 
pressure applied. it's important when designing a 
circuit that everyone devices including fittings, 
hoses, valves, tubing have a working pressure 
compatible with circuit pressure. Never exceed the 
most operating pressure of any device, When 
considering required clamp time it's important to 
stay in mind that some devices have minimum 
actuation time requirements so as to safeguard the 
integrity of individual components. If the system 
flow requirement for clamp time is established with 
within the restrictions of the most important device, 
the addition of a flow control are required to stop 
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The unique and novel design presented in 
current research work automates the system. Since 
there is minimal use of hands to manually operate 
the fixture component or workpiece, this could help 
in reducing the accidental cases of hand getting 
trapped or inured in vice or in any other mechanical 
component as everything is available at just a flick 
of a switch. It will also improve error proofing and 
the quality of manufactured workpiece. This paper 
is meant to produce a low-cost hydraulic fixture as a 
work holding devices for machining operations. The 
designed hydraulic fixture is useful for two 
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